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mmm 



^IMbj*5e£ji&K:jfc:fi£fc, IfffBilfty^ J 
miZ7fr? hi/JVT$.;m**t/#-VZftmZi*:TftML. -r-h^^/U *Aft 
^ffci^T^ft^h U fA0#fiT-e, KTffiSfeftaiTcSJSS&ff ^*ft* 

[»#3S2] «fft*>^^*t««, »ft^s i e^nif>Tf**»^iga«<©aji 

cit^3 3 mitrs. jmicyji? hi/Mr $ jM***s#~n$;ftmz j & 

*tc, Mfa^ft#>/\°^IBc#M£i£5:7;i/? s i/jiy* j 

M S i±T i&fH^ft^TrM^ £ff 3 ff^« 1 * fe 2 BSSKCDMit^f 

[flf##4] Mftft3S5tiR/S©«IS««, *Sft^>A^KJC7^/^ hiWbT^ ^ 
»t^J/if-fS^fflStt»4b iGWfcftTMl 4: , & Z N- (flrtf 

a*ft***©«)feTf» tHrn^t^ft »ir«^#«TT£j«i»iK(c«fli 

U ttffaMjS^feJS^^^ h^l/U tfAft-^GD^fc 0. 5~8mmo 1/ 
h(Dmm. T*?iti-bVV&<Dmm$:0. 08~0. Smmol/LODiHfeJ: 

tfftwm&mmmz o . 3~iommoi/L©igffitu #o*&iaEjs»tt© 
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7 ] ^ h ^ ^/y 9 2-(4-H-K7x^)-3-(2,4-^rhn7x^) 
-5- (2,4-** WlV 7x-1>) -2H-f W WAST* * 1 ~ 6 CD ^tCfB 

[0 0 0 1] 
[0 0 0 2] 

*Ms*>^^K©»I»t?%, MpfcDH-fb^^^n tf> (iftHb) ti 

[0 0 0 3] 

Z.<D£$&mikHb\t, liil *ii?R#*nvh^:7-r- (HPLC) & 
So L*>U t&IBH P L cm<Dmi!tlZ> M&fcE, WfllH b fc^^S fc#>CD^M 

[0 0 0 4] 
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^#2 0 0 2-0 2 3 8 9 8 

9 9 

[0 0 0 5] 

T, TFAODj i:^e>) T**&38U ISftHbOJR-fbaS^JCf^MS-tirTjftlft^* 

i©a«-ffs***tt, KriSiBi'ftHb*ic^-rSo tit, z.. 

©FAOD&ffitfe©t&SB3**Rc» (JKT, rpODj fcV*d) 

£ j: t?3i7cM & mm v , iff sa p o d & amr t. b x mmmm^m t wm&jm a 

[0 0 0 6] 

b <fc e> h -r £ mm} 

IMfe3!K*#38£ b tc y . B#fC J: o T tt-»»tc»ft: H b ftffl^tf ftfltlCttftl 
[0 0 0 7] 

[0 0 0 8] 

mm & ® & £ * £>#ig] 

«Kb* >/\°??l&c F A O D fcflsJB £-frT, *<DWt4KM7lBLfa : Z:W&'?& r £ &c «fc 
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[0 0 0 9] 

BufH FAODH -«2ife^*e*y. fc' b T tt»fb7 ^ ^KJCtt 

iCfeVNT, «|«tftr^;»ftd»t*fe«>©FAOD«: r^FAODj 

dj tv>e). 

[0 0 10] 

;i^#^btfc^ tfriBFAODii, zL©j:e)^^br^ ;iic^bt%^ 

FAODt©S?ftl7C^£i:tb*V\ jajW_h, 

jW;&&bTb£e>(Z> , r*&£o ££ic. HDm#©^Jfiltt»K:'OV%T, £<Hb^ 

ifrmrs #^©£3^ toilers ;*c^»fflFAOD 
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[0 0 11] 
[0 0 12] 

fcKl, I^5lfiitMffi©FAODMn^l©l^t, 
14© F A O D £ gift f £ H 2 CDW£^Tj£ t # & if £ *l S „ 
[0 0 13] 

FAODIC&. tltS^eilC, a-rUl®l«« 

Mtt}iFAOD©gI{citJl^t*fes 0 *Kt*>^*«#StffeHb<z> 
* l£Pa# ©*ltft«S#© V * -f tl K F A O D £ tfsJB 3 -frT % , * tf>* fe tttl£ 
[0 0 14] 

odl »-fb*>^^«tcf^MS*s?tt)gMFAODi:*«, A&*aE9t4Mtt& 

3 & KM* §«M#Mft©ti^M F A O D fctfUI StSdfc^tSfc 
[0 0 15] 
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[0 0 16] 

r©J:e>&Cj|&3FAOD&ffiV^tiliN taga^tlT ^ >> F A O D 

sBg^fts # ? ^©3«Jfc. luiBltfl; # > A * It }c#/B £ iir& F A O D &f£J§ $ 
*TI&Saiftft3B7aR/SS:ff -5 ZMfiK* Wit* >rttr9t*&M+&<Dtti* 

JC^*M F A O D il ttHftSHftaJ^Cf^ffl-r & tt-fb * > ^^«<2>M^ @ 

[0 0 17] 

tf^>;^fS:^nfr-WiU S & tcWIB^-jWffl F A O D 

[0 0 18] 
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t&saaift # > a * St##*©-*SP tc faod #«gg uUo fcttffli £ 

# >/t * st &##-r s'feftcD^n-r-r - if ^siic <fc o"t\ h uartc^t- 

ffM F A O D £ £cig $ -& tl «, ^ n t- 7 - if &C i: £ S&ftfs # > * Z SC#8?® tt 
[0 0 19] 

sfrsa^»ffiFAOD©*in*i:, MFAOD©ttii:S:iit5 

AO D (A) tl^MFAOD (B) ®»#J^ (^ffiifcA : B) A : B = 
1 : 10 — 1 : 1 0 0 CKDmmzmfe-t&Z. £2>W* Zl©J:e>^»i!l-^ 

[0 0 2 0] 

if, ^n^^>r>, /\v\°-f>, hu^s/>, ^n^-r?— i?k, x^us/>* 

itFr^;^^f Bacillus sbtUisfi^CD^n ^7-iffr £ J&SS?^ 

'r-ii-- if, ^n^^>r>, MJ Bacillus sbtilis ffi^g) 

^n^7-if-e&*J> J:y^*b<tt^^n^n^W > ^-if, Bacillus sbtili 
sj&3fe£> -f n t- T - if T» & 5 o 
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[0 0 2 1] 

-?i/>iS ^Q' Bacillus sbtJJ^fi5f50Dyn-rT-if^^^§l¥^e>^^tlfe 

^tn^n^-f Bacillus sbtmsft3fc<z):?n^7-if^& y > <J:U^* 

:/a^7-i?&^M2 -frtl H-ffS H b J£H#©«Kfc * > A° * ft ^ttf-fb^ 7* K tt 

H b O^CDM^^ «r|glC^-5„ 
[0 0 2 2] 

(D) £ ©Senate C^JfcC :D) H C : D=2 0 : 5-2 0 : 1 1 CD$gH 

^ft©**li*#, 0. 5 — 2. 5mmo l/L©fOTT'&*J> iufBM/&?^&C£ 
it-STS^ffc-f- MJ tfAOJiSHRStfO. 13 — 1. 3mmol/L0W*5' 

[0 0 2 3] 

mna't&z.t.&m-t.i'^a z.(Dm&. x-i;>wiant 2o~6o°c© 
ttH*e&S£fcjW*b<, x-s;>^a>»ai*WJi, 6~i2otMfflt 

[0 0 2 4] 

*»WJcfev%*c, frfB^ftM7t£/£©?8J^£: l/tli 4#fciWK3*bfcv>#, Iff 
^^>A°^^lCFAODS:#mSi±T|g^b^iI^'fk7Kmi:> Iftftt* «fc »J 
2§&1-§SSt fc&flftft»76»*lcJ:yiRjiS31i\ ltfffi»fe3SK©» 

^ft$:«t--5^^fCj:oT> 5ftlftft*«fcfe»3e*rS5iKft***«)W)fe^*« 
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(rmrvysyx-mynvn (jwt> r DA-64j n^^o) ^fflt-ts. 

[0 0 2 5] 

itriaD a - 6 4 *mm-t&m&. mihda - 6 4 *Rwm&m&&TT*%.i&m 
mz&ML. mmfci&mmiz&tfZTh^i/vv&tt&mmmzo. 5-smm 

ol/L©|SB> Ti?jti-hV?2±mm*0. 08~0. 8mmol/L0«B 
&£t$ftm?£VkMmm*0. 3~10mmol/L®iHi:U ^oltrfBM^ 
I©pH&7. 0 — 8. 5 H-t&Z. iL-tfW*. 
[0 0 2 6] 

A©#^TTl9fB^b3S7^M^ Zft *nn<D— z> iittv^^ MM© <fc 
3fC |§MStbtDA-6 4OTfSi:, I©DA-64^ -^h^/D 
^-Mbl^fc JttfT^ft-*- h U V2±hli$&&-tZ>Z.}lK iot, DA- 6 4 

K&\^XAv9 *f*?yy K#W<fclK +^**iIfbfctti*©DA- 6 4 

[0 0 2 7] 

[0 0 2 8] 

r ;i/ y s > & & \f n & %k ft * l < tt mi tJ H b T* & £ □ 

[0 0 2 9] 
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-d€k % &&m<D h b mitm&mfejjmt, 8ftHbii:Hbitfr&Hb« 

. &£> rHblj «l'ft;S*lTV^HbfeJ:t5*)iS'ffc©Hb©||55rS:^to 

D 

[0 0 3 0] 

^A-fb^fc «fc y 2Ctts-Hrfc3EttH b y, wtum^^-tm^—m 

&<D&$&mm&<Dm^mi£HbA}iHbm£.fre>, MUttoigvAH 
bii^&^asr^^^^s,, 

[0 0 3 1 ] 

&r=., *mft<bmit*ynvm.<nmfeiimitm^T, HbAic«t§^ 

J: S«ffeHb*i:Hb' A 1 cfifc©fflWW##&ffri)fc£ftfcte* 
Hb*$rBtffS^*SJCf^A-r§^i:lCi;yBufSH^*{CfeW^Hb A 1 c»&:£ 
[0 0 3 2] 

#e>*l*£jflt#<Z>|frfcHb;**^ ratJW^JCfeWSHb A 1 citH^Iii 
Jc*«di:S:.jaffiL/fe. HbAl cit Hb©0|RN5fcSB©a -7S J&tfffilt 
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^££*lTVx£ 0 ft$k<Dl3&K&&t.s HbAlcOTOt »Sft«|S&©#T*© 
Hb A 1 c ©MM Wt'feS |3 iN^ffi© a -7 ^ ;S<OlWK:FA 

i &*j>, lata a - r ^ y mmib&&Ki-&Kti?m'*&z£.*tfiwi*&*>x ^ 

T?$lJt£*l£!BiftHb*$:*JC, HbAl cI&ftJ|T»§4fe«>, lEfllfroflME 
5&H b A 1 c(DW^^nrig{C3&-5 0 . lfe#ot, HbAlc©ift*i*tia!« 

[0 0 3 3] 

^0^©M^^ic^v>T^mt-SFAOD^ TIBjS (1) Ki3^*rS*5S« 
It5FAODtfe53t«l<, a-7S y2Stf«ft3*tfc«ft 

>tC#MKriC^Mi-SFAOD (JBJT. rFAOD-aj^V>e>) , 75;i 

a«©ffi!i^T s y s#*»ft a nr^mtr ^ > KwmtiKftm+& faod (j^t 

, TFAOD-Sj fcV%e>) , a-T^y«^iK'fb$tlfell^r^>B<i:tJ ? ltffB 

y«^M^*vfe«i'fiir5>«)VN , rti{c i fe#Me5ic#^-rsFAOD ( 

Jg*T. ^FAOD-aSjilV^^) ^feW&tlS. ^ft 7 ^ y j 

lift # > /i ? *sft * ^ k as * tffift r ^ j mm & v * e> . 

[0 0 3 4] 

R 1 -CO-CH 2 -NH-R 2 + H 2 0 + Og 
-R 1 -CO-CHO + NH 2 -R 2 + H 2 0 2 - (1) 

[0 0 3 5] 

t&isss; (i) fcfevxT, r 1 ^ 7kmm&i><i*mfc)x}&ifrj<Dmzm%:-tz>m 
m (mmm *mmir$> 0 mmmmm (r 1 ) «, i Rffitfr©is#T/i'K-:*©» 
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- [CH (OH) ] n -CH 2 OH 
[0 0 3 6] 

twna* (i) {c^vnt, r 2 «, wc«»3ftfcv*#, ift7^«7^ 

[0 0 3 7] 

MIH^: (i) .icfcv^T, a-ysy«#»fc3*iTVNS»-£, R 2 &. tse^: 
(2) Tf^i-r^^tt3SS*fett^^F«J£*e*s. zio^fcitfia^; (D 

<Z)M^^#M^(C«^i--g>©^taiaF AOD- atfc i^FAOD-a ST^5. 
[0 0 3 8] 

-CHR 3 -CO-R 4 - (2) 

[0 0 3 9] 

•tfrlBsS (2) KltSV^, R 3 fefcT^M!ltlS£atU R 4 &*18», T^^m 

jSii^fctt^^K^s&^u, Mill Tiaa; (3) -eat-rrt^-e^s, t 

m&i (3) tcfcv^T, ntt, 0#±<z>8E»T?&lK R 3 &> «ra*4:n*C, 

[0 0 4 0] 

- (NH-CR 3 H-CO) n -OH - (3) 

[0 0 4 1] 

(rs y^#l^S*^bstiTv>s) R 2 iiTfa^: (4) tgtrt^ 

ts„ ^©a^Kitwsa^ (i) <D)xm*nmmzmmir2><DtfMmF aod- s 
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[0 0 4 2] 
-R 5 -CH (NH- 



^#2 0 0 2-0 2 3 8 9 8 

R 6 ) -CO-R 7 - (4) 



[0 0 4 3] 

- — ^ ^2 ^ ^2 

-CH 2 -CH 2 -CH 2 -NH-CH (NHg) - 
[0 0 4 4] 

gi?i)^ tibs; (5) tit^iims. Tsas: (5) \<as 

[0 0 4 5] 

- (CO-CR 3 H-NH) n -H - (5) 
[0 0 4 6] 

IrrfHS: (4) tcfe^r, R 7 te, 7j<^a. 7^ >> fcte^^K 
^«-e&*J. ffilittf, TIBS; (6) tgfifc^tS. fcfc,- T8B5S (6) ic 

[0 0 4 7] 

- (NH-CHR 3 -CO) n -OH - (6) 
[0 0 4 8] 

mznika -rs ;ai:WMtsF aod- a ^ its, ft? 
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hi/)\s-T$ sm**i/#—& (FAOX-E) (^-/n-v 
>*fcl8) . ^-i/'J^AIft^OFAOD (#i¥8 - 3 3 6 3 8 6^M) ^ 

# & e> *i s „ t&gBifii^ $ n tc r $ j mmm. Kmmmiz^mt^FAOD-st 

7ty^AMfi*FAOD (H*^%X^^ 2*£ 
^ r Fusarium oxysporum ftjfey ^ ;|t^r^jf-€g)l^llft(iDtll : W 

iIii®M^(C^ffl t S F A O D - a S t L t it Mx.ll rfflfctf) fSS£ F O 
D (ifi^tfcSS) . ^b7lfi5l5FAOD (#i¥8- 1 54 6 7 2fM) 
, ^A«fi5f£FAOD (#i¥7-2 8 9 2 5 3#M) , T^)V^)V 

XMfiJfcF AOD (WO 99/20039) & If 6 *l £ „ 
[0 0 4 9] 

^lEC^S^h^y ?Afci»£LTk^ MX.H TV^ s J-)\;m<D'P 

<}*, 3®mc^^gms^^-rs^T*$>-5 0 

[0 0 5 0] 

MSH^h^VU ^^^W, fui£©d:e>K:, t&SH^ b 9 !/-;i/St<Z><J>& < t 

s j: rjp 5 mzm-tz ^ ^ aw* b w 

[0 0 5 1] 
[0 0 5 2] 

iffffif h5i/y>>^»tt, ^^-^©^aKfcfc 3 firmest 
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[0 0 5 3] 

^j&<t%io©i»«3ifliiji*^ , ifiBSS:«*r<Bri:*«« : *b<, mm 

'gffl&to&tfi&^Z.Z.tfi J: bV^ 
[0 0 5 4] 

bxi4, «^ft§rtt© < iriBafc##*b<, An^>i, 

x-^;v»> x^^;i/S, #;i/#*s/as, T^>;i/S> -hnvS, -hni, n 
•y^ /Oif>>Wl;3jxX/i/g> 7 xx;i/x;i/^x;i/^ p- h;vx:y;ui/tf;x;i,a 

^©^&^tHtix3i^#&Kf e>*i£o rtiej^m^iRBi'itwiBS©*^^. # 

*b<!4. -hai, */i/#3£,- /\a>?>g, t:Kn*S/£, ;* 

7i~m (c 6 h 5 -) , x^u;i/« (c 6 h 5 ch = ch-) *?©**B?n0HtaK 

o 

[0 0 5 5] 

&;£b, t&fB^>i£>gttf>e>"£4>&< k.%-Jj&. /\u>fym, %Jitf*t/&. 
-hoi, t Kn^r^S, ^ b^^Ifeitfxh^i/i^f)^^ 

e>3^R3*ifc4>&< 1 oCDWIBS&^^Sr £ &%F& bv% 0 tWIBW* 

(Dffiffi (ortho-, raeta-, pra-) »C|frSa j irtB£fc#bT% J: V\. TTtBStf) 
[0 0 5 6] 

ItflB-r h^l/U ^ .Mb tUm^ h ^ V - KM® 2. 3&&J: 

SffiKl^^^V^SiHtiJUfi&^&ft^ilbT, 2-(4-3-K7 
x x;i/ ) -3- (4-x h n 7 x x;v) -5- (2 ,4-i;x;i/*7i x;u) -2H--T- h 9 1/ U # A 



1 5 
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tt (J£*T. TWST-3J , 2-(4-3-K7x-^)-3-(2,4-^-M3 

7 i -;i/)-5-(2 ,4-i?^;i/* 7 i-;P)-2H-f h 7 'J Al, 2-(2-* h^S/-4- 
- b n 7x~;i/)-3-(4-_ h 07x^;V)-5-(2,4-^^;i/^7x^;V) -2H-T-. h 9 
^'J<7At> 2-(4-3- K7 x-;i/)-3-(4-- h D 7 1-^)-5-7 i-jHH-f b 
U 17 3,3 , -(l,l'-^7x-;i/-4,4 , -^;i/)-tf^(2,5-s;7 3i-;i/)-2H- 
fh^l/'J^fi, 3,3'-[3,3*-^* h^rS/-(l t l'-t;7x— ^/)-4 t 4'-S;^/]-lf 
^ [2-(4-- M37x n;i/)-5-7 x ^;b-2H-f L S 9 V U ? A«L] , 2 ,3-S? 7 x -Jh- 
5-(4-? n n 7 x~;i/)f b 7 V"J -? At, 2,5-^7 X.-JVS- (p- i;7i-Jl/)f 
h^yy^A^, 2,3-i?7x-;i/-5-(p-i?7x^)ft>7^/U'7At, 2,5-^ 
7 x - ;i/-3- (4-^ f J ;i/ 7 x f h 7 V 'J ^At, 2,5-^7x-^3-(«i4 
V;v)^b^l/V ^Ai^fe<):^2,5-^^x-;P-3-(p-h U;i/)^ h^ N /U 

[0 0 5 7] 

©ffiic, t&ss^h^^/-;i'^©2^mic^>^>'^#^m*i3i:tJ ? i®mic^ 

<Offi(Z>SR#3t«iJI3l=&^'rSft-&*%«M-e^, Wifl 2,3->^7i-;i/-5-(2- 
fX-jl/)fh7yU 2-^>!/^T^/-f;i/-3-(4-^;V^dp^-2-^ b=*>> 

7x— ;i/)-5-[4-(2->^;i/7i>ai^;v ^jjw^-f 7 x^M-2H-f h 7 v^'J ?A 
a, if! -V*W*Y*J4 ;i/-5,5'-tfx [4-*?(2-;*;i/3fcx^;i/):ft;wt;e>f 

x^;b] -3,3' -(3,3' h dp^-4,4' -tf7x-l/» ^-r h 9 V U ? Af&£J: 

3-(4,5-^^ ^;i/-2-^r!/>r;i/)-2, 5-^-7 x:—;l/-2H-^ h^!/U A£tfP#»W r 

[0 0 5 8] 

x x;i/-5-*/ 77r S7V*'J 2,3-^:7 x-jI/-5-AJl/:K*^f h 9 !/U *7 

2 ,3- i; 7 x - ;i/-5-^ f ;i/r b 7 ^'J 9 AS> 2,3-^7i-;i/-5-lf/Vf 

[0 0 5 9] 
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[0 0 6 0] 

H^TOT 1 ~ 5 lC;J3^TSBJ3-r£. 
[0 0 6 1] 
(l^^ffi 1 ) 

{CFAOD-aS £ ^-*l^ft£6ffl U ^ h 9 !/ U ? Mbltr^ £ ± tfT h U 

[0 0 6 2] 

[0 0 6 3] 

(Tr i t on«m > # U l/> V/1/fcf* >T>«/dp 
;i/xx^;i/ (TweenWW) , #U tf*5/x* 1/ V 7 71/ —5 1 
;v (B r i J JWStTSmttW^) *©#-f*>ttl!i®|gttffl*«<eS^*, JM*»K 
&> Mill TritonX-100, Tween-20, B r i j 3 5 

i~iom%^ mmmmmm^^mm^o. o i~5a*%ic^sj:e> 
&ctfrfB#®raft#J&Mib> wrc, to of$5#) ~i o^s**t¥- , r*itf* 
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[0 0 6 4] 
[0 0 6 5] 

SJBf Miil ftI**t©i*iK^ 0.. 2-2 

fMSt%®t&^, ^^0. 0 0 5—4 0 Ommo 1/U y h ;i/©ISHlC&£ J; "MC 
*DH , rSii:^*b<, ±y#*b<»0. 02~100mmol/»Jy^ 
#&C$?i:b<&0. l~5 0mmol/'Jy h;i/©iHt^5. AM 
iC, ftflHT- h 7 !/ 'J Aft^t^W S T - 3 Oi^tt, ti^O. 0 04~16m 
mo 1/U y h^©«gffl{C3&SJ:e>lC^i0l-Sii:^*b<, «fc U<«: 
0. 0 2— 1 0 mmo 1 /V y h;i/(£>^H, 4#lc£F£ b < &0. 1— 5mmol 

/v v hfr<Dmm-z%>z>o tSfSH^h^^u ^.Mb-a-w, —mmx'^^^ 

{b^hy?A&«J-«3£:lC<ky, MmU<Dm^iZit^X. »1 
. 2~3^<D^gBT'lRl±'r§ = 
[0 0 6 6] 

isia^h^vu y&it&m (o ^t^mj^a (d> 

(^l/tbC : D) it. C : D = 2 0 : 3-2 0 : 1 2®ffiH , T?&*.K 0 

£b<&2 0 : 5-20 : 1 1 <Z)«SH, <fcU*F*b<tt2 0:6 — 20:10© 

[0 0 6 7] 

Tttrsa-r h^yjf Aft^fe «fc &t b u ? a «, * © * * Btfia^jfii^^ 
casipbT^^v^ b^u fR^©i««ttO©j^^e>, i^ic^b&^h^/ 
y ?^biirM?££cfctfy^b^ h y y&mmt. lt, -r-h^^/y^A 

T b^ h'J9 i: b T^ffl s r i: * b v n . 

[0 0 6 8] 

mm&mmw. &c •& w * ^ h 9 v y * Mbi» * « r s^fts*- hy^oasw 
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> f h7yj9A^®OSS^ 0. l~10mmol/L©iHt 

^^b<tt, 0. 6~5mmol/L©«M»J, <fcy#£L<&0. 
7-2. 7mmol/L©|ggt^§. T^b^hU^^©^^ M*l£, 0 
. 1— 4mmo 1 /L(2>$gHl?& *K b < 0. 15~1. 8mmol/ 
LCD^H, J: y$?£ b< &0. 2 — 1. 5mmol/Lffi||t'$5„ Iff 

mm&m<z>m&, rh^vu^A^ (e) ^t^^m-j^a (f) nam 

■a-tfA (^WfcE : F) E:F=20:3— 20:1 2(D^B"T?&y. 
t<»20: 5~20: 11 OD^H, i^$b<li20 : 6 — 20 : 10 (Dm 

[0 0 6 9] 

WfSa^?S(3D^i:bT», MOPS, MES, MOP SO, DIPS 

O, TES, POP SO, HE PES, 'J>iM»»t't> &$.V< 
MOPS, MES^fe^o ftfSB^£>pH», MxJi, 5. 0 — 7. 0 (Dm 
#£L<&, 5. 5-6. 5(DmmT*&2> 0 Itf SSM® ?St <D WkBi 

It. MZ-IZ. 0. lmmol/L~10mmol/L(D|ft f$b<lt 1 — 
5mmol/L©|gi, «kyf * Kiil~3mmo 1/LCDiHTS'J, B&gS 
^lfil^{C^IlL>fe«-^©^S^iC^^^«^a^^ 0. 7-9 m 

mol/LODggH, *J*L<&, 0. 8—4. 5mmol/L0iH, OcU^S: 
b<&0. 8-2. 7mmol/L0|fflt'feS„ 

[0 0 7 0] : - 

So 

[0 0 7 1] 

<U J: U^*L<«5 0-6 0X3CDfgfflT*feSo «L3ffi^Mtt, MiH 6 — 7 2 
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^ R*iH©*BHT*&y, ^i<tti5~2 omm<D^mv^>^ B 

[0 0 7 2] 

£fritmmmm£LTm\!i>fr&, it, ®iMi4o~6oic©igHt, 6~ 
7 2dH>f>*a^-hu «r«tt»©«r«a&ff^. rcDj^Kiim&^h^ 

* * jTl * S5cttff« flfcffi$7G& ft fC # * & Jg* & ^ , tRfffeWK & % 
[0 0 7 3] 

[0 0 7 4] 

-if. Bacillus subUJJ^ffi^tf^n^T-if^^W * ttflB Bacillus s 

«) , ^a^^n^r-^Nrrvyj ocjpajamas) *#&fcre>*is. tuts* 

fn^Df-ft-filL/tll Bacilltts J§ft&* jtP^Pf-ft-g (E C 3 . 
4. 2 4. 4) 3W^«Ptt»:l«»4iha^--A) 3 



2 0 
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# 



nfr-^itt. «««*T?*?Jb*u Mts^nf 
r «ftHb<o«K^icj:yaa:»ft3*i«. 

[0 0 7 5] 

mmmmmtLxit, ches«««, capsom; caps 
ttflfUK. y >mmmk. t r i s mmm. e p psiti, hepe smat^ 

20ii v i«J^b<}i9~ll©|fflT'l)5. yn^-T-ifM^ 
JCfeW«tSria««f*©*J»J8fttt, 1. 0~10mmol/'J^;b© 

[0 0 7 6] 

tfimmmmm&mMm.mzmm'tzm^ mm, Bu&mtp&tzn-J'n'r-i -r- 

VmmO. l~4 0MU/'J«yh^ M^AfiSO. 0 5~15M% 
, SfSISl 5~3 71C S«l^~2 4m p H 6 — 1 2©<8H"C&* 

o 

[0 0 7 7] 

^^WW^S*?-**^ MM*©^nr7-€iIl 0-3 0 0 

KU/'Jy^, KlS«>t»©Jfit3««S0. 0 5~15M% OTH 5-3 

©aS^^tcWRSSti^ hyxttflftlftffflK* epps«E pip 

[0 0 7 8] 

JCliTfB^; (7) OSHSMtSFAOD-a (dffJIFAOD) T^StS 
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[0 0 7 9] 

R 1 -CO-CH 2 -NH-CHR 3 -COOH + HgO + 0 2 
-^R^CO-CHO + NH 2 -CHR 3 -COOH + H 2 0 2 - (7) 
[0 0 8 0] 

im& (7) tC33V%T, R 1 i««^i:^©«i^*^b, R 3 &ftfi£i:|fsI*tl&C 
[0 0 8 1] 

o 

[0 0 8 2] 

1988 F AOD- afilCioTtt, fl^ffcT ^ ^ ^CD#T?%{BIfiy ^ ^ £ 
[0 0 8 3] 

$m3kft£l>Ti*. Mitf, KJ*WOFAOD-aISlO~500 0U/ 
U V h M iRj£ll|i*»©]fe«mK 0 . 5-20 MJSII 2 0 - 5 0 *C, BL 

[0 0 8 4] 

O^iC, |frflSFAOD-a«i3SL/fel&ffi»Jfilf*»&, S^CFAOD-a St 

glFAOD-nS 
[0 0 8 5] 

^FAOD-a sarai*, mm^wrr—^mmummzmmm^xn^^. 
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[0 0 8 6] 

mm&ft£VTlZ. M#FAOD-aS|§I10~3 0, 0 0 

> 1 1 B£l^ pH6~9 0i|fflT»fe5„ 

[0 0 8 7] 

o^ic, ttfEFAOD-a s^ar^^bfeig^b^Sr, mimmteZXim 

[0 0 8 8] 

tafB2&&SSC£bTte, Mz-lZ, DA- 6 4. ^;i/h7x-l/>i;7^> (O 
pd) , hvytf-^Mti-TZ ;Ty^¥vy£*m&^f^n^tf$>tf 

(MBTH) , 7;i/^^^fM^Xf7y'J;>tK7i/> (SMBT 
H) ^ffit^S. £ © «fc e> ^IIMS^Ottt), #JC*F*L<M:, gffMfZ) 
DA - 6 4T'&£ 0 . 
[0 0 8 9] 

tMMMfcWKilbTtt, ffiffctf, POD^bV^ 
[0 0 9 0] 

wifcykm&mmmiz&vmgi&m-isn&o mis, sjsitf©poDggio~i 

0 0, OOOIU/'J'^A', ^MIIIO. 0 0 5~30mmol/l, S 
mUmi 5~3 7°C > £j£l$|fil0. l~3 0;fc\ pH5~9tfe§. fffffi 

[0 0 9 1] 
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(MS) &#3feft£fffT89J£?*S£i:tCJ:y, jSgMtaKfS©**^ 

[0 0 9 2] 

& « D #) tC^itl b fc#j»JB FAOD-aCiot b fciiSfc-ffc^S, 
, FAOD-a SK:<fcy^bfeM^*»**©aifefli*5R©ai«»Ctt»»S: 

jttar-rriittj&v^ grj^##^-i*&^nbTM£3i*T=fe>^3 

e> ict&ia* * ^ - -etc j: y jfigjMt »*t s ^tcf? e> m$£J3 f a o d 

bv% 0 PODit t&ffi**9— tf©»in* (U) tC;ftU 5 

~i ooucdshs (u) ^«&airr*£*:#*F*bv\, 

[0 0 9 3] 

MM F A O D 5 ^tC, 3 & fc ? y # -if 

, ^^y^lf>*^s/df--WS:*it^bTl^«(^^c«i^ib'r%J:v^ 0 ra>j:e>jc?y 
^/tf>*dps/^r— ST?*as3ii*r*iti, try;nf^&^iSi-e^So i©*i^>^ y ;v 

[0 0 9 4] 

lata ? y * - if * tc \% br y ;i/ tf > * * 2/ #--t?©#fli*!tea:, sisstp ©jfii« 
11^0. 2~2flc:K%©»#, Mx.^. tMriasj»«*©^y*— t?««o. 1 

~5 0oou/u*; try/i/tr^^s/*— £*£o. i~5ooou/'j 
yhM?*y, #*b<», ^■J*-fiIi~2ooou/'j7h;w t?y;i/ 

3f £/#*-ifM£0. 5~1 0 0 0U/Uf hM'fey, J: U b < 

y #-if$yt5~i 0 0 ou/u y ey;^tf>*^S/#-i£$IM2~i 0 
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0 OU/U y h/l/T?&<6. £hX\Z. MX-&> IuIB^MF 

AOD£|fB*£M?e>;ii:tfT*£5o 
[0 0 9 5] 

D-a«3i©tjftcttise>*i'r, Wfu,*. wkfaod ot%* 

AOD-a»ai|friC^n^r-^K:J:oT:«lftlHb^jWStlTV^«s<T%, #• 

ft« ©»*tt+^K:#* i £ # t? £ 5 ^ £ x* & s . 

[0 0 9 6] 

itfr^ft^hU ^iSfffiFAODjlftSfcS:H^K:fjoT ; b«fc<, * 

[0 0 9 7] 
[0 0 9 8] 

zommm*. mfcTssn<*>&mt.mitH\><DmfeK>* h?icfaod£m 

V\fe«T?&*. FAODfcbTte, WKliSIISStl'f, FAOD-a, F 

AOD-S, FAOD-a SCDV^tl&ffiV^fccfcVV, fcfc, #IC^£ ft V^g »J 

[0 0 9 9] 

K&mm f a o d &ifc&irf s. 

[0 10 0] 
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OOOU/Uy WW TOcfCitilO. 5~20*1%> Mg20- 

5 0°c, M£5t§ng 1 #~ i b#P^ pH6~9oifflTf»s. r©#L3lii; 

[0 10 1] 
[0 10 2] 

faod&, mitzy^tMzv^mitT^ smz.ftmhM^tc.tb. mm&m 

F A O D tmitH b ^W®»^^*^JSbt b £ V\ iE5i^M^^T^^ 
^kL^ommtf&Z* bf^ot, I©S#tS^FAODS:^nT7-€ 

[0 10 3] 

, ^jW«FAOD.©«K J «»*CO*»K:|»CT3IJC4fc3eS4T.S. 
[0 10 4] 

^ a f7 - ^^©SUS^k: £#s:7n^y- if©»Stt, F a o 

D10 0U/LtC*fbT. 1-1 0 0 0, 0 0 0KU/L©«SB-e*y 

#*b<&l 0 — 3 0 0, 0 0 OKU/L<Z)«SHT'&U, *y«F*b<teio 
0 — 10 0, OOOKU/L0|gIt^S. 
[0 10 5] 

, M*©^Dr7-«H 0 0 0-3 0, OOOKU/Us/h* 
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^#2 0 0 2-0 2 3 8 9 8 

> M*©MilO. 2~5#«%, £^Itf>OFAODiI10~10 0 
0 U/ U V h;K SlSMS 2 0-5 01C, £j£Bm 1 0 #~ 2 0 B#53> PH6~ 
9<Z)|gHT?*«. 

[0 10 6] 

ODtBCFAOD?:, SSI^fflFAODilbtiillbt^ltS. 3<Z)$l5fe 
[0 10 7] 

i©MFAODjJil%, trf^ii^tcM^^^^e'rii^W* b<, fa 
[0 10 8] 

f a o D&m<DKm¥gmz&vfz>W7£m f ao D^syjnsi*, ^n^r 

-f 10, OOOKU/Ltfbt, 10~1 0 0 0, 0 0 0U/L® 

tat'^y, ^tb<ttl 0 0~2 0 0, OOOU/LOffiH^y, .fcU^i; 
b<(i5 0 0~5 0, 0 0 0U/L(DiIt'&6 o 
[0 10 9] 

Mx.il SM*0l^fflFAODHl5OO~ 

20, o o ou/y «y SM*©^nrr-^lH o o~3 o, ooo 

KU/'J^h ;k ratF^ifll 0 . 0 1-1 15-40 
°C, fcf&B&m 1 #~ 1 B£im. pH6~9 0iBt'feS, 
[0 110] 

GJtratt 3 ) 

iO^Jfi^fflttt, Hflsr^^^Oda-iWilttlfiSHbflDWjfeK:, IHSFAOD&M 
[0111] 
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y4ibf:MHb^iW5t m%.mmz\%-tr*i*ft^tc.to. otic 

[0 112] 

Kl, #fl¥MFAOD&Sfo&trr5. 
[0 113] 

[0114] 

FAODftl^Mfclttt SM*©FAODII10~5 0 0 

0U/»j9h*, Mj£lfci£©]fil3$iSft0. 2~2 0M1 SJ5&»ft2 0~5 0 

"C, SffiiSIRI l #~ l #IHU pH6~9<o«HT»ft«. rotate, M^, ftffi 

[0 115] 
[0 116] 

So 

[0 117] 



2 8 
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[0 118] 

SMtf©^nf7-^IH oo~6 0o ou/u y h;K s/^^ifii^a 

^0. 2~5#:5«%, TOcf©FAODlIl~10 0U/'J^h^ MJ» 
g20~50^, HJt«10^~2 0m P H6~9tf)fSH-e&£. 
[0 119] 

MFAODtltiHtS. 
[0 12 0] 

[0 12 1] 

z.<D£t>K^ *mnmmizis^x&. ^mfaod (a) ^mfaod 

(B) <DmM&& (ffi'&&A : B) MX\£. m7&<D&oKA : B = l : 5 0 
, 0 0 0-1:1 0<Dmm> &&L<\Z1 : 5000-1 : 2 5 <Z>«gffl, «fcU^ 
*b<»l : 500-1 : 5 0 CD^H{Ct--§.o r © J: V iZMfelTMt. t&IS^ 
^12 Urn?**) ttfSS^MFAOD^MiSM^Ca^i-^^ r0^#lfcFA 

a 

[0 12 2] 

mmtkftthXlZ, SfSW©MFAODil5 0 0~2 0, 0 

oou/'J^;k Kmm^(D^n^r-ammi 00-30, oooku/u 

V h ;w Sf5I*OA« 0 . 0 1-1 1 5 - 4 0 °C, RJ& 
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[0 12 3] 

, tm^M 1 t R*K1« O a 

[0 12 4] . 

4 Sr^M^Sft^tt, DA - 6 4 ©«»^&l»ih1-S 

&J&#tf>#mgtt. MS. DA-64 1-1 0, 0 0 0 *imol/'Jy^, 
IMStSffiSflO. 0 1~2 0 0mmol/'Jyh;i/> T 1 h 9 X /U # -Mfc-o^ 0 . 0 
5 — 20 mm ol/'Jyh*, 7 SMt^ h U ? A 0 . 01 — 5 mm ol/'J^b 

;i/©*BH"e& y , u < tt, da-64 2~iooo#moi/Uyb;K 

#®?S!£^0. 0 5~3 0mmol/l)*;b^ f Afll^*0. 0 1 

~10mmol/'Jyb;i/, 75>ffe-*- h V t> A 0 . 0 2 — 2 mm o 1 / U y b ;i/ 
0«BH^*y» J:Uff*l/<ttDA-6 4 3 — 3 0 0 # m o 1 / V v h;K # 
®?Stt3ff0. l~10mmol/'JybJK f^^/'J^Aft^lO. 5 — 8m 
mol/Uyh;K T^bthUf^O. 0 8-0. 8mmo l/'J ^ 

[0 12 5] 

i<z>lft-ffc3S7GiRliSI§*a>pH», 6. o-io. o©t8H##*b<, <fcy^ 

*b<»6. 5-9. 0©ffiH, #}C^Ftb<tt7. 0-8. 5©*SH*e»*o 
[0 12 6] 

mmn-mm'BM^mtm. mz.it* da-64 ^m\i-t^^r=.htmmz.n^ 
t%j^u mM^n^mmir^r^K^m^m^WiM't^m^x^mt, m 



3 0 
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[0 12 7] 

09*. tf* Mifi6.0 0-7 8 0 nm<Dmmfc&tt&W.yhm. 
[0 12 8] 

[0 12 9] 

itffa^^Mi tmuizLx. ±Mzmifa.h, m^n^^mihabA 

[0 13 0] 

■a-tt, mmsktZW^nshmmmtf. o. 2 ~2#a% iSo 

0 0 5—4 0 0 mmo 1/U y h;i/<Z)fSHlC&£ «fc 5 IC^H^S d b 
<> «fc y#F* L< 1*0. 0 2~1 0 Ommo l/'J^ #{Cff* l< 

£0. l~50mmol/'J>yb^Z)iBt*fe§o ^#»tc, f&SB^h^VU? 
Aft-&*&#W S T - 3 <Z>«-£\ ilO. 0 04~16mmol/'JyhM5«H 
{C^S j:-5{C»~rS^^AW^ b<, A»J»*b<ttO. 0 2~10mmol 
/yyt*/l/<B*5H, #JC^*b<»0. l~5mmol/'J^jI/Olltl§ 

o 

[0131] 

^K:*y»fi»)feTf*. 05;U;f, 0. 01~120mmol/'JyhW 
*6HT?*».K #*l/<»0. l~5 0mmol/Df hWtH, ±y« : *b< 
8:0. 2~2 0mmol/'J^hMiD|gHt^5. |&SS#jfc b T «X.H 
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U -@iCSU:£0flBbT%J:V> o 
[0132] 

?a,K4~5 0°C(D^ffl, ^^B#|g2 0#~6 0#tf)f§BT-&y, ^£b<H M 

, fiS2 5-3 7'C<D$SH> M^3 0#~6MHt'S)§. 
[0 13 3] 

[0 13 4] 

|&IB#@?SffiMi:bTtt, MxJl jKy***/:c^l/>x-^«##*b^ 
. ZKD^U^=5r^X^l^>3i-^;V [C L H M -0- (CHgCHgO) „H] 

Tummvmmm (l) «8~i80igw5rt^t<> *»;#*b<tt 

BufHfi*¥^«^S (N) #8~1 5 0D$gfflT*&y, «flS***©**« (D 

#8~i 6©«gH^*y. <rfjc»*b<i±tifias*¥«ia^« (n) ^8~io 

©iHt^U, «ft7K*«©«iR« (L) tf8~l4©«fflTfft6. £tc mm 
-t^ji/7i-M-f;K :K'jxf (10) 7^y;i/x-f 

[0 13 5] 



Hi$E# 2003-3014864 



2002-023898 

w W 

jKU^*^e/x^i/^ (io) ^y;vx— w^Nikkoi 

BL-9EX (7KU^^^X^U>©m*¥±«^N^9 :^MaX^±$S 
) £3&tKU :*3f £/x^l/> (9) ^ ? U ;i/X~ t-;K I^T e r g i t 
ol N PX (tf?U ;f =3f */x^- y>©ii¥*lMN^»l 0. 5 : •t-^^-r 
f^^ti) SiW^Tergitol NP-4 0 (tK U * */X^ l> > 

tflJS (D^m^M H b T =fc^ffl i- £ r i: #T! £ 3 o 
[0 13 6] 

mS^, 0. 2~lM%©i^ i^O. 05~50mmol/'Jyh;« 
ffl{C£S J:e>&cMl-r5C: t*Wtb<, J:U^^b<^0. 2~30mmol 
/U s> h;i/(3D^H, miZt&£V<&0. 3~10mmol/'J-yhMW& 
JMTOIC @aSS#®M'M^^T ritonX-10 0 S&gO 
2 — 10 Ommo l/'J*; b;KZ)$&B&C&S J: 3 iC^H^S Zttmt. b 
0: y^lfc b<& 1-3 Ommo 1/»J y h;i/CDfSB> #fC&Fi: b < 2 - 2 Om 
moi/'J^h;i/OW&5 0 ifc ^Brij35©i^, MO. 1 

~50mmoi/'Jf h;i/©fgaic&s «fc e> icm#n*t£ r £ >WS b <, ofcU# 

£b<&0. 5~2 0mmol/'Jyh;i'©«H> #iC$?£ b < t± 1 — 1 0 mm 

o l/Vy ^©igffl-e&s. 

[0 13 7] 

Ut, MAH 0. 1 — 7 Ommo 1 <D$SffliCfc<5 J: 'MCS&fltlbTfcJ: <> 
b<«0. 3-5 Ommo 1 ©$&ffl, ±»J^*b<«0. 4-2 Ommo 1 ©«g 
HT?&S. Attttfc* ttt«IHr«e*«<l«i&45T rito nX- 1 0 0 
5=- U VUit&tyQ 1 mm o 1 &C*fbT, 0. 2 — 1 5 mm o 1 (D$MKte%> 
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&$K&M-t&Z.Z.tfn*L<. J:U«F*b<ttO. 5~10mmol 
WJC£F*b<fcfcO. 7~5mmo l(0|gHt'l>S. * tc. iffi^Bri j 

3 5 0i^, rb^yU^Aft^lmmoltCftt, 0. 1 ~ 1 0 mmo 1 
0mmi£&2> & 5 1; ± l J^t<ttO. 2~8mmo 

ltf)fgB> #tcfr*b<»0. 3~4mmol0ilt'fe§. ^Wvg'&M 

D 

[0 13 8] 

o^tc sjriaagffiHb<z>i»3tftaj5feS:4fe». t&M<z>«fce>ic 52 

0-6 7 0 nmffliroWtK, £ b<tt 550-660 nmOifflt. 

IWB«*ft^**fcbTZl**WJ6fcff^»^ W«*tt. 7 30 
-9 0 0 nm©«H^*b<, «fcy#*b<»8 0 0-9 0 0 nm(D$We& 
»J, #Cjff*b<»8 0 0~8 5 0 nm©«Hlf*S. 
[0 13 9] 

, tjr3ft<Diwjebfe»fi:Hbai:Hb*fc*»e>, Hbift*s»^t6. 

[0 14 0] 
[0 14 1] 

Hba%#»-5fe«)©SKf£Hb<Z)lR^iKtB!I^tt, 0!*.WU iftHblg 
T=b<fcv> 0 b^U 9kft&Wmfr-oi&&K.fi%.&Z.Z.fr*>* iftHbOl^Ig 

«KfeHb0>»)eK:fcv^, mwiA^cf h^/y vMk&mzm-Mht^ 
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[0 14 2] 
[0 14 3] 

^JftttWCoV^, t&IBIim^l ilRr«K:LTllflSHb*©W)fefefT 
c»o ft&#, ifHb®^^Hb Al cijtllRWtftSllftHbWKt&iiU , 
dtlCowr, ffl*i:H*fcbT«HfeHb*©tllfcfclfV*, i©*m«©D»3eiB 
(IftHbl) ilHbAl cSiKOH^^ttti&MtS. B&*B©<fce>&C 
, tfr«*fl5Hb©W3fe|tfcHb Al c*fctt««W*ICfc*fe«>, ZKBfcgffilC 
, «fia^Jfit«»tc«W'S*^Hb<Z)iMfellS:^;A'tti«, Ml±JllitW*©Hb 
A l c 3 £l#T*£S 0 

[0 14 4] 

JBbTfciV^ 

[0 14 5] 

i ) 

aawbT*jfit«»«:*»bfe (n=i 6 3) 0 ro>tt»tt, ^jfa^&m#* 

[0 14 6] 

: p H 9 . 4 ) 



CHAP S 



5 0 mmo 1 /L 



(i&.gr£NIKK0L-BL9EX, =#Hr$***fc9S) 



9 g/L 
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FAOD (iSS&^FAOX. **2-?>*fcSi) 



1 KU/L 



[0 14 7] 

SflllLTS 7X3 7* 3 #119^ b U r®l»©tft«7 5 1 nmfiiW 

5 7 1 nmlcfettS!ft#K&WjeU&. Bl&##r§l© (MM* 

^jca-bm8„ a ^itfe. 

[0 14 8] 
(^nf7-^i: PH5. 5) 

nrrwm&m m&&*si-& mwtmtm) 

N a N. 



'3 

N a C 1 



2 mm o 1/L 
0 . 6 mm ol/L 
10 0 mm ol/L 
2 mm ol/L 
4MU/L 
1 mm ol/L 



C a C 1 2 

tp'HET/n-rT-if (HHtSS) 
ME S 

[0 14 9] 
(ftfittK : PH7. 0) 

faod (T-vu^n^mtm) 

Tris-HGl 
N a Ng 

[0 15 0] 

^LT, ^toft&LfrHbmm. (g/L) SfettHbAl o«ft (g/L) £ 

Alcl^JttfHbiS^fe, TB^6HbAlc%&*Bbfe. 
HbIKtt«*7 5 lna©»*«*&, Hb Al cg&ttiftJtS 7 1 nm(Z)l& 

[0 15 1] 



80/tmo 1/L 
3 6 KU/L 
3 8 0 mmo 1/L 
0 . 5 mm ol/L 
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^^#2 0 0 2 — 0 2 3 8 9 8 

Hb Al c (%) = (H b A 1 clS/HbilS) X 1 0 0 
[0 15 2] 

feJ:t>*Hba^^-efe^a^^®^^ lCoV%T ^ I5^HA-8 160 
v-t#M) &ffiV>feHPLCSslCJ:y Hb A 1 c^g£Hb^g£&$l 

b^^it^Hb ai cmmfcffi%'*z>wyb&<»wfezft'ot=.o -eur, tataa 

[0 15 3] 

2*»J£bTte, B&IBHWJUCfeVNT^b^Jfil^ (n=163 
) fctm^U f&sBHPLC&Ci:oTii^bfc1«&&ffib;k„ 
[0 15 4] 

c (%) fc; HPLCjSUCJ:S*fi«©HbAlc (%) H (Dm^***??? ? 

T*&z>o mm^&^r. mmm^mm^t. r y = i. oaix-o. oqj , 

ffim&Wttt ro. 9 8 1j Xfeofeo 
[0 15 5] 

ftjR (0. 9 8 1) %*SlCl«VNrt^e>, «*lfc»*-Cllfl3Hbft«)feT?«« 



[0 15 6] 



3 7 
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